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(54) Air conditioning apparatus for vehicle 

(57) An air conditioning apparatus for an automotive 
vehicle is comprised of a heater core (4) and a mix door 
assembly (10) installed In a case. The mix door assem- 
bly is detachably installed in the case through an open- 
ing formed at a side wall of the case. The mix door 
assembly is constituted by a housing, a mix door and a 
slide mechanism. The slide mechanism is arranged to 
slide the mix door according to a received rotational 
force to vary a ratio of warm air quantity and cool air 
quantity. 
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Description 

BACKGROUND OF THE INVgNTIOM 

[0001 ] The present invention relates to an air condi- s 
tioning apparatus employing a slide-type air mix door, 
and more particularly to an air conditioning apparatus 
for an automotive veiiide which apparatus employs a 
slide door for controlling a ratio between quantities of 
wanm air and cool air. io 
[0002] Various air conditioning apparatuses have 
been proposed and in practical use in order to improve 
easiness of installation to a smaller space of an automo- 
tive vehicles. A so-called vertical type unit is one of com- 
pact types and is arranged such that a cooler unit and a 75 
heater unit are integrally formed. Further, a slide-type 
air mix door is installed between the cooler unit and the 
heater unit in order to further improve compactness of 
the air conditioning apparatus. 

20 

SUMMARY OF THE INVENTIQKl 

[0003] However, this conventional compact air con- 
ditioning apparatus has been produced by assembling 
elements for a mix door mechanism into a unit case one 25 
by one during assembling operations of various mode 
doors. Further, it is necessary to install a driving device 
for sliding the mix door after the mix door mechanism is 
installed in the unit case. This also increases steps for 
assembling the air conditioning apparatus, 30 
[0004] It is therefore an object of the present inven- 
tion to provide an improved air conditioning apparatus 
which employs a slide-type mix door assembly to largely 
improve operational easiness during a production proc- 
ess thereof and decreases the production cost of the air 35 
conditioning apparatus. 

[0005] An aspect of the present invention resides in 
an air conditioning apparatus which is for an automotive 
and comprises a case, a heater core installed in the 
case and a mix door assembly. The mix door assembly 40 
is detachably installed in the case through an opening 
formed at a side wall of the case. The mix door assem- 
bly varies a ratio of a quantity of air passing through the 
heater core and a quantity of air bypassing the heater 
core. The mix door assembly is constituted by a hous- 45 
ing, a mix door and a slide mechanism. The slide mech- 
anism receives a rotational force and slides the mix door 
according to the received rotational force to vary the 
ratio. 

[0006] Another aspect of the present invention so 
resides in a mix door assembly detachably installed in a 
case of an air conditioning apparatus for an automotive 
vehicle. The mix door assembly comprises a housing, a 
door and a slide mechanism. The housing has an open- 
ing which generally corresponds to a cross section of an ss 
air conditioning passage defined in the case. The door 
is installed in the housing and partly closes the opening. 
The door slides in the housing to change a closed por- 



tion of the opening. The slide mechanism comprises a 
rack integrally formed on a surface of said door and a 
pinion rotatably supported to the side plates. The pinion 
is engaged with the rack, receives a rotational force and 
slides the door according to the receh/ed rotational 
force. 

BRIEF DESCRIPTION OF THE DRAWINGS 
IPOOT] 

Rg. 1 is a schematic cross-sectional view showing 
a first embodiment of an air conditioning apparatus 
according to the present invention. 
Rgs. 2A and 2B are a plan view and a side view of 
a mix door assembly employed in the air condition- 
ing apparatus of Rg. 1 , 

Rg. 3 is a perspective view showing a partly-cut mix 
door of the mix door assembly of the first embodi- 
ment. 

Rg. 4 Is a cross-sectional view showing a slide 
mechanism of the mix door assembly of the first 
embodiment 

Rg. 5 is a cross-sectional view taken in the direc- 
tion of arrows substantially in the direction of the 
line V-V of Rg. 4. 

Rg. 6 is an explanatory view employed for explain- 
ing a shape of guide grooves. 
Rg. 7 is a cross-sectional view showing a slide 
mechanism employed in the mix door assembly of a 
second embodiment according to the present 
invention. 

Rg. 8 is an exploded perspective view showing the 

air conditioning apparatus of a third embodiment 

according to the present invention. 

Rg. 9 is an exploded perspective view showing the 

mix door assembly of the air conditioning apparatus 

of a fourth embodiment according to the present 

invention. 

Rg. 10 is a cross-sectional view showing the air 

conditioning apparatus of a fifth embodiment 

according to the present invention. 

Rg. 11 is a perspective view showing the mix door 

employed in the fifth embodiment of Rg. 1 0, 

Rg. 12 is a cross-sectional view showing the air 

conditioning apparatus of a sixth embodiment 

according to the present invention. 

Rg. 13 is a perspective view showing a half part of 

a unit case employed In the sixth embodiment of 

Rg. 12. 

Rg. 14 is a perspective view showing the air condi- 
tioning apparatus of the sixth embodiment 
Rg. 15 is an exploded perspective view showing 
the mix door assembly employed in the six embod- 
iment 

Rg. 1 6 is a perspective view showing the mix door 
assembly employed in the sixth embodiment. 
Rg. 1 7 is a cross-sectional view showing a support- 
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ing structure of the mix door assembly of the sixth ' 
embodiment 

Fig. 1 B is a partial cross-sectionat view showing an 
installation structure of the mix door assembly to 
the unit case in the sixth embodiment 5 

DETAILED DESCRIPTION OF THE INVENTION 

[0008] Referring to Figs. 1 to 6, there is shown a 
first embodiment of an. air conditioning apparatus io 
according to the present invention. 
[0009] The air conditioning apparatus is for an auto- 
motive vehicle and comprises a cooler unit 1 and a 
heater unit 2 which are arranged in the fore-and-aft 
direction (longitudinal direction) of the vehicle. More 75 
specifically, a front end portion of the heater unit 2 is 
integrally assembled with a rear end portion of the 
cooler unit 1 in a case 60 so as to decrease a longitudi- 
nal dimension of the air conditioning apparatus. Further, 
an evaporator 3 of the cooler unit 1 is disposed in an 20 
upstream passage In the case 60, and a heater core 4 
of the heater unit 2 is disposed in a downstream pas- 
sage in the case 60. The case 60 is constituted by a pair 
of case members which are divided along a longitudinal 
direction of the vehicle. ss 
[0010] A mix door assembly 10 is disposed 
between the evaporator 3 and the heater core 4 to con- 
trol air flow to the heater core 4. More specifically, the . 
mix door assembly 1 0 comprises a mix door 70, a slide 
mechanism 90 for sliding the mix door 70, and a mix 30 
66or housing 80 in which the mix door 70 and the slide 
mechanism are installed. There are provided a warm air 
passage 62 and a bypass passage 64 at a downstream 
side of the mix door assembly 10 in the case 60. The 
mix door 70 is arranged to slidably move in the housing 35 
80 along the generally vertical direction. The housing 80 
has an opening 34 on which the mix door 70 slides while 
partly closing the mix door 70. Therefore, a ratio of an . 
air quantity to be delivered to the warm air passage 5 
and an air quantity to be delivered to the bypass pas- 40 
sage 64 is continuously variable according to the posi- 
tion of the mix door 70 with respect to the opening 34 of 
the housing 80. Of course, the ratio includes 1:0 and 
0: 1 . A mixing doze 9 is provided at a downstream side 
of the warm air passage 62 and the bypass passage 64, 45 
and therefore, wann air passed through the warm air 
passage 62 and cool air passed through the bypass 
passage 64 are mixed at the mixing zone 9. The mixed 
air is delivered to a passenger compartment of the vehi- 
cle through several outlets 6a to 8a of the case 60. so 
Mode doors 6 to 8 are installed to the outlets 6a to 8a, 
respectively, and the respective opening degrees of the 
mode doors 6 to 8 are controlled by a driver and/or a 
control unit (not shown) of the air conditioning appara- 
tus. Accordingly a temperature of air delivered to the 55 
passenger compartment through the outlets 6a to 8a is 
determined by controlling the vertical position of the mix 
door 70 with respect to the opening 34 of the housing 



80. 

[0011] When the mix door assembly 10 is assem- 
bled with the case 60, it is inserted through an opening 
60a formed at a side wall of the case 60. That is, the mix 
door assembly 1 0 is inserted to the case 60 in the per- 
pendicular direction of a sheet surface of Fig. 1. In order 
to enable the mix door assembly 10 to be smoothly 
inserted to the case 60, the case 60 has guide members 
G1 and G2 which are formed along a traverse direction 
of the case 60. The guide member G1 and G2 support 
and guide upper and lower portions of the housing 80, 
respectively. 

[001 2] The mix door 70 of the mix door assembly 1 0 
comprises a door main body 12 through which practi- 
cally and partially closes a part of the opening 34 of the 
mix door assembly 10. As shown in Fig. 1, a vertical 
dimension of the mix door main body 1 2 is generally half 
the opening 34, and a horizontal dimension thereof is 
generally the same as that of the case 60. ' 
[0013] As shown In Fig. 3, the mix door main body 
1 2 is generally a rectangular curved plate and is consti- 
tuted by upper and lower flat portions 12a and a bulged 
portion 12b between the upper and lower flat portions 
12a. An outwardly protrnding surface of the mix door 
main body 12 is covered with a sealing member 15 
made of urethane foam through adhesive. 
[0014] A pair of reinforcement plates (ribs) 16 are 
installed to lateral side portions of the mix door main 
body 12. The reinforcement plates 1 6 function as a rein- 
forcement member of the mix door main body 1 2 and as 
an air guide for directing air received thereby to the 
opening 34. Each laterally end portion between the rein- 
forcement plate 16 and a lateral end of the mix door 
main body 12 is formed in an arc-shaped cross-section. 
A pair of racks 1 7 are formed on the both laterally end 
portion of the arc-shape, as shown in Rg. 3. The rack 1 7 
is continuously formed from an upper end to a lower end 
of the air mix door 1 2 and is engaged with a pinion gear 
20 driven by a driving device 23. Six small ribs 72 are 
formed on the bulged portion 12b as shown in Rg. 2. 
Four guide rollers 18 are installed at four corner portions 
of tine air mix door 12 and projects in the horizontal 
direction. The guide rollers 1 8 are set in guide grooves 
1 9 so as to rotatably move therein. The guide rollers 1 8 
may be arranged so as to be slidable in the guide 
groove 1 9. The arc-shaped surface having the racks 1 7 
IS defined as a depressed surface against the air flow 
direction. This depressed surface functions as a guide 
when the air flow is guided to heater core 4 or the 
bypass passage 64. 

[0015] The slide mechanism 90 for moving the air 
mix door 70 comprises the guide grooves 1 9, the pinion 
gears 20 engaged with the racks 1 7, a shaft 21 for Inter- 
connected the pinion gears 20, and a drive gear 22 fixed 
to an end of the shaft 21 . 

[0016] The driving device 23 is Installed to a side 
wall 32 of the housing 80 of the mix door assembly 10 
so as to rotate the dive gear 22 through a gear (not 
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shown). An electric motor or motor actuator including a 
reduction gear in a casing is employed as the driving 
device 23 in this embodiment. The drive device 23 may 
be installed to a side portion of the case 60 instead of 
the side wail 32 of the housing 80. 
[0017] The guide grooves 1 9 are fomied such that a 
radius r of curvature of the guide grooves 1 9 is generally 
as same as that of the mix door main body 1 2. The tour 
guide rollers 1 8 are supported to the respective guide 
grooves 1 9 constituted by four grooves of right upper, 
right lower, left upper and left lower guide grooves 19. 
6y this arrangement of guide grooves 19. the mix door 
main body 12 is smoothly moved along the guide 
grooves 19 without generating rattles even if the mix 
door 70 receives airflow. Both end portions 19a of each 
guide groove 19 are slightly bent toward the down- 
stream side, as shown in Rg. 6. By this arrangement of 
the guide groove 19, when the guide roller 18 is posi- 
tioned the end portion 1 9a, the side reached the end 
portions 19a is slightly tilted in the rearward direction. 
Accordingly, the seal member 15 of the tilted side Is fit- 
ted with a partition wall of the housing 80 to improve a 
sealing performance therebetween. That is, the seal 
member 15 is not in contact with the partition wall 31 
when the mix door 70 is not positioned at an uppermost 
position or lowermost position. Only when it is neces- 
sary to prevent the air passes through a clearance 
between the seal member 15 and the partition wall 31, 
they are in contact with each other. This arrangement of 
the seal mechanism prevents the sealing performance 
from being degraded for a long term and ensures a 
sealing perfomiance for a long term. Furthermore, this 
arrangement decreases the friction during the slide 
movement of the mix door 70, and therefore this 
decreases a necessary force for moving the mix door 
70. 

[001 8] The housing 80 of the mbc door assembly 1 0 
is integrally produced by a molding of plastic resin. The 
housing 80 comprises the partition wall 31 along a pro- 
truding curve of the mix door 70, side walls 32 and 
upper and lower wails 33. The partition wall 31 has the 
opening 34 through which air passed through the evap- 
orator 3 passes. The size and shape of the opening 34 
is designed upon taking account of an air-flow resist- 
ance and a rigidity of the housing 80. As mentioned 
above, the guide grooves 1 9 are formed on the side 
walls 32. Further, four installation grooves 35 are 
formed, as shown in Rg. 2B, to install the guide rollers 
18 of the mix door main body 12 to the guide grooves 
19, respectively. 

[0019] As shown in Fig. 5, the pinion gear 20 com- 
prises a pair of high tooth portions 20a and a plurality of 
normal tooth portions 20b disposed between the high 
tooth portions 20a. A height of the high tooth portion 
20a is higher than that of the nomial tooth portion 20b. 
The high tooth portion 20 moves the mix door 70 In the 
reward direction when the mixed door 70 is moved to 
the uppermost position or the lowermost position. 



[0020] On the other hand, the raci< 1 7 fonned on the 
mix door main body 12 also comprises high tooth por- 
tions 1 7a disposed at both end of the rack 1 7 and a plu- 
ralrty of normal tooth portions 1 7a disposed between 

5 the high tooth portions 17a. The height of the high tooth 
portions 17a is higher than that of the nonnal tooth por- 
tion 17b. The high tooth portions 17a are an^nged so 
that the height thereof gradually increases toward the 
endmost tooth portion as shown in Rg. 5. That is, the 

10 high tooth portions 17a changes its position so as to 
change its. radius with respect to the rotation center O 
shown in Rg. 6. Accordingly, the high tooth portion 1 7a 
of the racic 1 7 is firmly engaged with the high tooth por- 
tion 20a of the pinion 20 and therefore the mix door 

75 main body 12 is smoothly slid along the guide grooves 
19. 

[0021 ] In the assembly process of the air condition- 
ing apparatus according to the first embodiment of the 
present invention, the following steps (1) to (4) are exe- 

20 cuted. 

(1) The mix door assembly 10 has been previously 
assembled by assembRng the mix door 70 and the 
slide mechanism 90 including the pinion gear 20 

25 Into the housing 80 and installing the driving device 
23 to the side wall of the housing 80. 

(2) The evaporator 3 and the heater core 4 are 
installed to the predetermined positions in the case 
60. 

30 (3) The mix door assembly 10 is inserted into the 
case 60 from the opening formed at the side wall of 
the case 60. 

(4) After the insertion of the mix door assembly 1 0 
into the case 60, the opening is closed by a cover, 

35 and the cover is fixed to the case 60 by mean of 
screws or clips. Of course, it will be understood that 
this covering process may be replaced with a side 
wall of the housing 80 by forming the side wall so as 
to be larger than tfie opening of the case 60 and to 

40 function as a cover. 

[0022] With the thus ananged air conditioning 
apparatus according to the present invention, the mix 
door assembly 1 0 is detachably installed to the case 60 

45 through the opening fonned at the side wall of the case 
60 after the evaporator 3 and the heater core 4 are 
installed to the case 60. Therefore, the production proc- 
ess of the air conditioning apparatus for the vehicle is 
largely Improved as compared with a conventional 

50 apparatus whose mix door parts are assembled to the 
case, respectively. Consequently, the operational easi- 
ness during the production process of the air condition- 
ing apparatus is improved and therefore it becomes 
possible to decrease the production cost of the air con- 

55 ditioning apparatus. Further, the mix door assembly 10 
can be adapted to various cases 60 which have various 
shapes and various positions of air outlets according to 
various vehicles. Therefore, in this regand, the opera- 



4 



7 



EP 1 044 833 A2 



8 



tional easiness is improved, and it becomes possible to 
decrease the production cost of the air conditioning 
apparatus. 

[0023] Furthermore, even if the material of the mix 
door assembly 1 0 is different form that of the case 60, 5 
they are easily disassembled and classified by kind of 
material. This improves the easiness of a recycle of the 
air conditioning apparatus. Further, the installation 
method of the mix door assembly 10 improves the easi- 
ness of the maintenance of the mix door assembly 10. to 
Additionally, since the positional- accuracy of the guide 
grooves 1 9 for guiding the guide rollers 1 8 are improved 
by previously assembling the mix door 70, the slide 
mechanism 90 and the housing 80, it becomes possible 
to ensure the stabiRty of the sliding performance of the 75 
mix door 70 Independently, and therefore the opera- 
tional reliability of the air mix door is improved. Further, 
the installation of the drive section 23 to the side wall of 
the housing 80 also improves the operational easiness 
in the production process of the air conditioning appara- 20 
tus. . 

[0024] Referring to Fig. 7, there is shown a mix door 
assembly 1 0a of the air conditioning apparatus accord- 
ing to a second embodiment of the present invention. 
[0025] A slide mechanism 90a of the mix door 25 
assembly 1 0a is arranged such that an output shaft 24 
of the driving device 23a is coaxially connected to the 
pair of the pinion gears 20. The pinion gears 20 are 
engaged with the pair of the racks 1 7 formed on the air 
mix door 70, respectively. The pinion gears 20 are fixed 30 
to the shaft 21 by means of screws, and one of the pin- 
ion gear 20 fixed to the output shaft 24 by means of 
screws. 

[0026] A housing opening 25 is fonned at a side 
wall 32a of the housing 80a, and the shafts 21 and 24 35 
are inserted to the housing 80a through the housing 
opening 25. The housing opening 25 is covered with a 
side wall of the driving device 23a as shown in Rg. 7. 
The side wall of the diving device 23a is provided with a 
ring-shaped engaging projection 26. The circular 40 
engage projection 26 is sealingly engaged with a ring- 
shaped depression 27 which is formed at a periphery of 
the hosing opening 25. The other construction of the 
second embodiment is the same as that of the first 
embodiment. Therefore, the same elements are 45 
denoted by the same reference numerals of the first 
embodiment and the explanation thereof is omitted 
herein. 

[0027] With the thus arranged second embodiment, 
the same advantages gained by the first embodiment 50 
are also ensured. Further, it becomes possible to 
decrease the number of parts necessary for connecting 
the pinion gear 20 with the driving device 23a since the 
second embodiment is arranged to coaxially connect 
the pinion gear 20 and the output shaft 24 of the driving 55 
device 23a. This reduction of the number of parts also 
contributes to decreasing the steps for the assembling 
operations of the air conditioning apparatus and the 



cost thereof. Furthermore, since the second embodi- 
ment is arranged such that the housing opening 25 for 
assembling the parts of the mix door assembly 10a is 
covered with the case of the driving device 23a, a part 
necessary for closing this opening 25 is omitted. This 
also contributes to decreasing the steps for the assem- 
bling operations of the air conditioning apparatus and 
the cost thereof. Further, sealing between the driving 
device 23a and the housing 80a is ensured by the 
arrangement of the second embodiment 
[0028] Referring to Fig. 8, there is shown a third 
embodiment of the air conditioning apparatus according 
to the present invention. 

[0029] The side wall of the case 60 has a case 
opening 40 through which the mix door assembly 10b 
and the evaporator 3 are installed to the case 60. The 
air conditioning apparatus of the third embodiment is 
assembled in a manner that the case opening 40 is cov- 
ered by a service cover 41 and is fixedly connected to 
the service cover 41 by means of screws after the evap- 
orator 3 and the mix door assembly 10b are assembled 
in the case 60. A projection is formed at the peripheral 
surface of the service cover 41 , and a recess is fomned 
at the peripheral surface of the case opening 40. The 
projection of the service cove 41 is sealingly connected 
to the recess around the case opening 40 by a spigot 
connection. Urethane foam may be employed instead of 
the spigot connection for ensuring the sealing between ' 
the case 60 and the service cover 41. Upper and lower 
openings 34b for passing through airflow are fonned in 
the housing 80b as shown in Fig. 8. The other parts and 
construction of the third embodiment are the same as 
those of the first embodiment shown in Rgs. 1 to 6. 
Therefore, the same elements are denoted by the same 
reference numerals of the first embodiment and the 
explanation thereof is omitted herein. 
[0030] With the thus arranged third embodiment, 
the same advantages gained by the first embodiment 
are also ensured. Further, when the evaporator 3 is 
installed to the case 60 from the case opening 40, the 
mix door assembly 1 0b is also assembled to the case 
60 through the case opening 40. Therefore, the steps 
for the assembfing operations of the air conditioning 
apparatus and the cost thereof are decreased thereby 
[0031] This installation method of the evaporator 3 
and the mix door assembly 1 0 improves the easiness of 
the maintenance of the mix door assembly 1 0. Further, 
easiness of assembling the air conditioning apparatus is 
improved by the arrangement of the third embodiment, 
and therefore the air conditioning apparatus of the third 
embodiment ensures the easiness of the adaptation to 
recycle. 

[0032] Refen-lng to Fig. 9, there is shown the mix 

door assembly 10c employed in the air conditioning 
apparatus according to a fourth embodiment of the 
present invention. 

[0033] The fourth embodiment is arranged such 
that the evaporator 2 is installed in the housing 80c of 



5 



9 



EP 1 044 833 A2 



10 



the mix door assembly 10c. The housing 80c is consti- 
tuted by a pair of housing members 51 and 52 which are 
in contact with each other at a center in the lateral direc- 
tion as shown in Fig. 9. Eacli housing member 51, 52 
has upper and lower openings 53. A cover plate 55 for 5 
covering the case opening 54 of the case 60 is integrally 
formed with the housing member 51 . Urethane foam is 
installed to an inner periphery of the cover plate 55 so 
that the cover plate 55 is sealingly connected to the 
case 60. In stead of this seal member made of urethane 70 
foam, the cover plate 55 and a peripheral portion of the 
case opening 54 may be arranged to have a projection 
and a recess, respectively, so as to establish a sealing 
connection therebetween. 

[0034] The evaporator 3 is provided with a connect- is 
ing portion 56 including refrigerant inlet and outlet at a 
surface of the evaporator 3 liacing with the cover plate 
55. The connecting portion 56 is connected through a 
cutout hole 58 formed at the cover plate 55 to an inte- 
gral-type expansion valve unit 57 including an expan- 20 
sion valve and inlet and outlet ports. 
[0035] This arrangement of the evaporator 3 ena- 
bles piping of a refrigerant conduit to be executed at an 
outside of the case 60. Therefore, the air conditioning 
apparatus of the fourth embodiment preferably ensures 25 
the advantages in production process and In adaptabil- 
ity to various vehicles. The other parts and construction 
of the fourth embodiment are the same as those of the 
first embodiment shown in Figs. 1 to 6. Therefore, the 
same elements are denoted by the same reference 30 
numerals of the first embodiment and the explanation 
thereof is omitted herein. 

[0036] In the assembly process of the air condition- 
ing apparatus according to the fourth embodiment of the 
present invention, the following steps (1 ) to (3) are exe- 35 
cuted. 

(1 ) The mix door 70, the slide mechanism 90 Includ- 
ing the pinions 20, and the evaporator 3 are 
installed to the housing 80c to previously assemble 40 
the mix door assembly 10 with the evaporator 3. 
The integral-type expansion valve unit 57 is 
installed to the evaporator through the housing 80c. 

(2) The heater core 4 and various mode doors 6 to 

8 are installed to the case 60 so as to produce the " 45 
integral unit except for the mix door assembly 10. 

(3) The mix door assembly 10 is inserted to the 
case 60 through the case opening 54. After the 
insertion of the air mix door assembly 1 0, the cover 
plate 55 is fittingly connected to the case opening so 
54 and is fixed to the case 60 by mean of screws or 
clips. 

(4) A gear for transfemng the rotational force gener- 
ated by the driving device 23 is engaged with a 
drive gear 22 integral with the pinion gear 20. It is of ss 
course that the driving device 23 may be previously 
installed to the cover plate 55 of the housing 55. 



' [0037] With the thus ananged fourth embodiment, 
the same advantages gained by the above-mentioned 
embodiments are also ensured. Further, the evaporator 
3 and the nnix door 70 are simultaneously Installed to 
the case 60 from the case opening 45. Therefore, the 
steps for the assembling operations of the air condition- 
ing apparatus and the cost thereof are decreased. Fur- 
ther, it becomes possible to easily execute the 
maintenance of the evaporator 3. Furthermore, during 
such maintenance of the evaporator 3, the housing 80c 
functions as a protector of the evaporator 3 so as to pre- 
vent the evaporator 3 from being damaged. 
[0038] Refening to Rgs. 1 0 and 1 1 , there is shown 
a fifth embodiment of the air conditioning apparatus 
according to the present invention. 
[0039] As shown in Rg. 10, first and second sen- 
sors SI and S2 are installed to a back surtece 3a of the 
evaporator 3. The first sensor Si is a temperature sen- 
sor for detecting a temperature of cool air passed 
through the evaporator 3. The first sensor SI outputs a 
first signal indicative of tiie evaporator outlet air-temper- 
ature the control unit of the air conditioning apparatus In 
order to execute an automatic control. The second sen- 
sor S2 is a temperature sensor for detecting a tempera- 
ture of a radiation fin of the evaporator 3 and outputs a 
second signal indicative of the radiation fin tenrperature 
to the control unit in order to properly control the opera- 
tion of a compressor for refrigeration system of the air 
conditioning apparatus. 

[0040] As shown in Rgs. 10 and 11, the housing 
80d of the mix door assembly lOd has both side wall 
32d and 32d which respecth/eiy have cutout portions 
36. By the provision of these cutout portions 36, the mix 
door assembly 1 0d is easily installed to and detached 
from the case 6 through the case opening without collid- 
ing with the first and second sensors S1 and S2. These 
cutout portions 36 are fomned at the both side walls 32d 
and 32d of the housing 80d and so as to sandwich an 
insertion holes 37 of tiie shaft 21 . As is clearly shown in 
Rg. 11, the housing 80d has four openings 34d for 
passing through airflow. The other arrangement except 
for the above-mentioned explanation is the same as that 
of the first embodiment shown in Rgs. 1 to 6. Therefore, 
tiie same elements are denoted by same reference 
numeral as same as those of the first embodiment, and 
the explanation thereof is omitted herein. 
[0041] With the tiius anBnge fifth embodiment 
according to the present invention, even If the sensors 
81 and S2 are protrudlngly installed to the back surface 
of tiie evaporator 3, It Is possible to Installed the mix 
door assembly lOd through the case opening to the 
case 60 without colliding witii the sensors SI and S2. 
Therefore, the mix door assembly lOd is located in the 
vicinity of the evaporator 3 even if the sensors 81 and 
S2 are installed to the back surface 3a of the evaporator. 
3. This enables the air conditioning apparatus to be 
made in small size. 

[0042] Referring to Rgs. 12 to 1 8, there is shown a 
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sixth embodiment of the air conditioning apparatus 
according to the present invention. 
[0043] Main elements of the air conditioning appa- 
ratus according to the sixth embodiment of the present 
invention are assembled into an air conditioning unit 
101. 

[0044] A unit case 102 of the air conditioning unit 
101 is of a two-piece structure which is divided into right 
and left pieces along a parallel surface of a paper of Fig. 
1 4. The unit case 1 02 encases a blower fan 1 03, a cool- 
ing heat exchanger (evaporator) 107, a mix door 
assembly 109 and a heating heat exchanger (heater 
core) 1 08. Further, the unit case 1 02 defines an air con- 
ditioning passage 1 06 through which air conveyed by 
the blower fan 1 03 is directed to upper openings 1 04 
and 105. The evaporator 107, the mix door assembly 
1 09 and the heater core 1 08 are arranged in the air con- 
ditioning passage 106 in the order of mention from the 
upstream side to the downstream side of the air condi- 
tioning passage 106. Further, a swing-type door 110 is 
installed at a downstream side of the evaporator 107 
and the heater core 1 08, and a swing-type door 11 1 is 
installed at an end portion of the air conditioning pas- 
sage 1 06. 

[0045] The blower fan 1 03 is installed in an arc- 
shaped housing 12 formed at an upper position In the 
unit case 102 and is rotated by a drive motor (not 
shown). 

[0046] The housing 1 1 2 has a blower inlet port 1 1 3 
through which air is drawn by the blower fan 1 03 and a 
blower outlet port 115 through which air is directed 
toward the evaporator 117 through the air conditioning 
passage 106. 

[0047] The air conditioning passage 1 06 includes a 
downward passage (or upstream section) 1 06A, a U- 
turn lower passage (or intermediate section) 106B and 
an upward passage (or downstream section) 106C 
which are all sections of the air conditioning passage 
111, connected in series to fonn a single continuous 
path. The downward passage 106A extends downward 
continuously from the blower outlet port 115 on a first 
side region near a passenger compartment 1 14 of the 
vehicle. The U-turn lower passage 1 06B extends contin- 
uously from the downstream end of the downward pas^ 
sage 106A located in the first side region near the 
passenger compartment 114, to a second side region 
near an engine room (or engine compartment) 1 1 6 of 
the vehicle and turns the flow direction upward. The 
upward passage 106C extends upward continuously 
from the downstream end of the U-turn lower passage 
1 06B to the upper outlet (1 04, 1 05) of the unit case 1 02. 
[0048] The unit case 1 02 has a first side wall (or first 
end or rear wall) 102A, a second side wall (or second 
end or front wall) 102C, a lower (or bottom) wall 102B, 
an upper wall 102D, and left and right (or third and 
fourth) side walls 1 1 7. The first side (rear) wall 1 02A has 
an outside surface facing the passenger compartment 
1 1 4, and inside surface defining the downward passage 



106A with the left and right walls 1 17. The lower (bot- 
tom) wall 1028 defines the lower U-turn passage 1068 
with the left and right side walls 117. The second side 
(front) wall 1 02C has an outside surface facing toward 
5 the engine compartment 116, and an inside surface 
defining the upward passage 106C with the left and 
right walls 1 17 and the outside surface of the surround- 
ing wall of the blower housing 1 1 2. 
[0049] The evaporator 107 and the heater core 108 
10 are disposed in the lower U-tum passage 1 068. The 
evaporator 1 07 is located upstream of the heater core 
108. The evaporator 107 on the upstream side has 
therein a refrigerant pipe for refrigerant, and numbers of 
fins. The evaporator 107 is supported in the unit case 
15 103 by upper and lower support brackets 118. The 
evaporator 1 07 is In an erecting or upright posture. In 
this example, the evaporator 107 leans slightly toward 
the heater core 108. A leaning angle of the evaporator 
107 is In the range from 0 to about 30*. Preferably, the 
20 leaning angle is equal to 20*. The upper end of the 
evaporator 1 07 Is located above the lower end and on 
the engine compartment's side of the lower end of the 
evaporator 107. In this arrangement, the air from the 
blower outlet port 1 1 5 of the blower housing 1 1 2 is intro- 
25 duced through the downward passage 102A into the 
evaporator 107. In the evaporator 1 07, the air can flow 
through interspaces among the fines in an effective 
manner following the specification standards, and 
thereby achieve an effective heat transfer for cooling, 
30 [0050] The evaporator 107 is a constituent member 
of a refrigeration cycle with a compressor, a condenser 
and an expansion valve. The refrigerant discharged 
from the compressor flows through the condenser and 
the expansion valve to the evaporator 107, and returns 
35 from the evaporator 1 07 to the compressor. 

[0051 1 The heater core 1 08 is. as shown in Rg. .1 2, 
installed at a lower side lower than a line connecting the 
lower end portion of an air outiet of the evaporator 107 
and a supporting shaft 1 1 0A of the door 1 1 0. The heater 
40 core 108 Is supported in the unit case 102 by front and 
rear support brackets 1 1 9 so as to be in a horizontally 
lying posture. More specifically, the heater core 108 is 
located at a position lower tiian a line connecting the 
door supporting shaft 1 1 0A and an upper end of the mix 
45 door 1 1 0 under a full cool mode. It is preferable that the 
heater core 1 08 slightly raises toward the evaporator 
1 07 from the horizontally lying posture so as to fomri an 
angle 10° between the slightly raising angle of the 
heater core 108 and a horizontal line. By this posture of 
50 the heater core 108, the heater core 108 Is positioned 
with respect to the evaporator 107 so as to form the 
shape of a letter T. This laid-low-T-shaped arrangement 
helps decrease the vertical dimension of the layout of 
the evaporator 107 and the heater core 1 08. 
55 [0052] The heater core 108 is supplied with water 
heated by the engine of the vehicle, and arranged to 
perform the heat exchange for heating, with air passing 
therethrough. 
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[0053] Next, the structure of the mix door assembly 
1 09 will be discussed with reference to Rgs. 1 5 and 1 6. 
The mix door assembly 109 comprises a frame (hous- 
ing) 120. a mix door 121 slidably installed to the frame 
120, a drive shaft 122 and a driving device (not shown) 
for rotating the drive shaft 122. The housing 120 com- 
prises a pair of side plates 123 which are fomied into a 
shape defined by an arc and a straight line connecting 
both end of the arc. The side plates 123 are oppositely 
faced with each other while having a predetennlned dis- 
tance and a parallel relationship. Each side plate 123 
has a shaft opening 123A and upper and lower guide 
grooves 123B. The shaft opening 123A is fomied at a 
center portion of tiie side plate 123. The upper and 
lower guide grooves 123B are fonned along the arc- 
shaped periphery and are separated at the center por- 
tion. Further, two Insertion grooves 123C for installing 
guide rollers of the mix door 121 to the frame 120 are 
formed perpendicular to the guide grooves 123B. A dis- 
tance between the side plates 1 23 are set at a value 
generally the same as a width dimension of the air pas- 
sage region of the evaporator 1 07. Upper and lower 
frames 124 interconnect the side plates 123. Further, a 
door guide plate 125 is installed to the arc-shaped 
periphery of each side plate 123 to guide the slide 
movement of the mix door 121. A center guide plate 126 
of an anc-shape connects center portions of the upper 
and lower frames 124. Both center portions of the side 
plates 123 and the center portion of the center guide 
plate 126 are connected by a reinforcement plate 127. 
The reinforcement plate 127 and the center guide plate 
126 fonn a cross shape and define upper first and sec- 
ond openings 128A and 128A and lower first and sec- 
ond opening 128B and 128B, as shown in Rg. 15. 
[0054] The mix door 121 is a curved rectangular 
plate whose curved surface extends along the curve of 
the frame 120. The mix door 121 is installed to the 
frame 120 so as to be slidable on the guide plates 126 
and 127 in the direction h shown in Rg. 15. Four slide 
pins 129 are fomned at four corners of the mix door 1 21 
so as to extend in tiie direction w of Rg. 15. Further, 
each slide pin 129 is covered with a guide roller 129A 
made of high-lubricity material. A pair of racks 30 are 
formed on both lateral end portions of an inner surface 
of the mix door 1 21 in the direction h. The lateral dimen- 
sion of the mix door 121 is generally the same as the 
distance between the side plates 123. The vertical 
dimension of the mix door 121 is set to be slightly 
greaterthan a half of the vertical dimension correspond- 
ing to a dimension In the direction h of the frame 120. 
Therefore, when the mix door 121 is installed to the 
frame 120, the mix door 1 21 is slidable so as to close or 
open eitiier the upper openings 1 28A or the lower open- 
ings 128B. 

[0055] A drive shaft 122 has a longitudinal dimen- 
sion which is generally the same as that of the dimen- 
sion in the direction w of the mix door 121. A pair of 
cylindrical members 132 are fixedly installed to both 



ends of the drive shaft 1 22. A pinion gear 1 31 is.formed 
on an outer periphery of each cylindrical member 1 32. 
Further, a small cylindrical shaft 132A projects from an 
outer surface of each cylindrical member 132 so as to 

5 be coaxial with the cylindrical member 1 32. These small 
cylindrical shafts 132A are rotatably supported to tiie 
shaft openings 123A of the side plates 123, respec- 
tively. A connecting recess 132B is fomned at an outer 
suriace of the small cylindrical shaft 132A so that the 

10 small cylindrical shaft 132A is connected to a rotation 
drive device (not show) through the connecting recess 
132B. Rg. 16 is a perspective view showing the mbc 
door assembly 109. 

[0056] The air mix door assembly 109 has a rigidity 

15 in the direction w by means of the drive shaft 122 
installed to the side plates 123. Upon taking account of 
the deformation (twist and distortion) of the unit case 
102, the frame 120 is designed so as to deflect by 
receiving a predetemnined magnitude of stress. Further, 

20 the guide grooves 1 23B for slidably receiving the guide 
rollers 129 are designed to have a predetermined 
dimensional margin in width tiiereof. Therefore, even if 
the unit case 102 is slightly deformed, the mix door 121 
smoothly slides on the frame 120. The flexibility of the 

25 frame 120 can be properly set by properiy selecting 
material and thickness of the frame 120. A damper 
sheet 143 made of urethane foam is attached on at 
least an outer surface of upper and lower frames 124 as 
shown in Rg. 17. 

30 [0057] A pair of position pins 1 23D project from one 
of the side plate 1 23 toward the case unit 1 02 as shown 
in Rgs. 1 6 and 17, The unit case 102 has a pair of posi- 
tioning recesses engaged with the position pins 1 23D 
although they are not shown in Rgures. By this provi- 

35 sion of the position pins 123D and the positioning 
recesses, the mix door assembly 1 09 is easily and cor- 
rectly installed to the unit case 102. Accordingly, this 
arrangement enables the air conditioning apparatus to 
be quickly and correctiy assembled while keeping the 

40 connection accuracy between the mix door assembly 
109 and the rotation drive device. 
[0058] As shown in Rgs. 12 and 13, the mix door 
assembly 1 09 is supported to door-supporting brackets 
133 which are integrally fonned with supporting brack- 

45 ets 1 1 8 of the unit case 1 02. As mentioned above, since 
the damper sheet 1 43 is attached on the outer surface 
of the upper and lower frame 124 and Is sandwbhed by 
tile frame 120 and the brackets 133, a deforming force 
generated at the unit case 102 Is absoriDed by the 

50 damper sheet 143 so as to suppress the defonnation 
stress of the unit case 1 02 from being transferred to the 
frame 120 of the mix door assembly 109. Both outer 
surfaces of the side plates 123 are fittingly in contact 
with both inner surface of the unit case 1 02 while the 

55 position pins 123D are engaged with the positioning 
recesses of the unit case 1 02. 
[0059] The mix door assembly 109 is Installed to 
the unit case 102 so tiiat the protruding surface of the 
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mix door assembly 1 09 faces the downstream side of 
the air conditioning passage 106 and that the upper 
openings 128A are located at an upper position and the 
lower openings 1 28b are located at a lower position as 
is clearly shown in Fig. 12. Under a condition that the 
mix door assembly 1 09 is installed to the unit case 1 02, 
the rotation drive device is connected to the connecting 
recess 132B of the cylindrical member 132 so that the 
cylindrical member 132 is rotated according to the oper- 
ation of the rotation drive device. 
[0060] The upper openings 1 04 and 1 05 are formed 
at a front wall 102C of the unit case 1 02 in the vicinity of 
the engine compartment 116 and an upper wall 102D 
continuous to the front wall 102C, respectively. The 
upper opening 104 formed at the front wall 102C func- 
tions as a defroster port, and the opening 1 05 formed at 
the upper wall 1 02D functions as a ventilation port (vent 
port). As shown in Ftg. 12, the door 11 1 is disposed in 
the vicinity of the openings 104 and 105 and alterna- 
tively opens the openings 104 and 105 according to a 
manual control of a vehicle passenger or an automatic 
control of a control unit of the air conditioning apparatus. 
[0061] As shown in Fig. 12, a ventilator duct 134 is 
connected to the upper opening 1 05. The ventilator duct 
134 has several outlet ports through which air-condi- 
tioned air is supplied from the air conditioning apparatus 
to the passenger compartment 114. A distance 
between the upper opening 105 and the outlet port 
134C of the center portion is set at a relatively long dis- 
tance as compared with those of the other right and left 
outlet ports so that the air-conditioned air equivalently 
flows out from the center outlet port 134C and the right 
and left outlet ports. A defroster duct 1 36 is connected 
to the upper opening 104 so that the conditioned air is 
blown through the ventilator duct 134 toward the front 
window glass 135. A foot outlet port 137 for delivering 
the air-conditioned air to a lower portion of the passen- 
ger compartment 114 is formed between the heater 
core 108 and the door 110. The air-conditioned air is 
directed to the foot outlet port 137 when the door 1 1 0 is 
opened. A drain reservoir 138 is fomned under the evap- 
orator 107 and receives liquidized water on the outer 
surface of the evaporator 1 07. The drain receiver 138 is 
covered with a partition plate 139 so as not to be directly 
affected by the air flowing through the evaporator 1 07. A 
drain port (not shown) is formed at a bottom portion of 
the drain reservoir 138. 

[0062] With the thus arranged air conditioning 

apparatus of the sixth embodiment, the air discharged 
from the blower fan 3 passes through the evaporator 
108 and thereafter passes or bypasses the heater core 
1 08. Then, the cooled and/or heated air is mbced in the 
air mix chamber 140 and is conditioned therein. The 
conditioned air is delivered to the passenger compart- 
ment 1 1 4 according to the open and close control of the 
doors 1 1 0 and 111. 

[0063] When the conditioned air is blown out 
through the ventilator duct 134 to the passenger com- 



partment 114, the conditioned air flows up along the 
upward passage 106C and along a back surface of the 
arc-shaped housing 1 1 2 so as to smoothly convey the 
conditioned air to the ventilator duct 134. Further, since 

5 it is possible to ensure a relativeiy long distance to the 
center outlet port 134C, smooth air stream having a 
smaller flow-resistance is generated as shown by an 
an-ow a, of Fig. 12. This enables the conditioned air to be 
delivered equivalently through the center outlet port 

w 1 34C, right and left outlet ports to the passenger com- 
partment 11 4. 

[0064] Further, since the open and close door 1 1 1 
is disposed near the engine compartment 1 1 6 and 
apart from the passenger compartment 1 1 4, noises due 

15 to the opening and closing operation of the open and 
close door 1 1 1 tends to be suppressed. Furthermore, it 
is possible to fixedly install the air conditioner unit 1 01 to 
the automotive vehicle by utilizing a steering fixing 
member 141 shown in Rg. 12. In such an installation 

20 case, a back side of the air conditioner unit 1 01 is sup- 
ported to the steering fixing member 141, and therefore 
the installation position of the door 1 1 1 is apart from the 
supporting position. Accordingly, the distortion of the 
unit case 102 tends not to be transfemed to the open 

25 and close door 111, and therefore the door 1 1 1 main- 
tains its smooth operation. Furthennore, since the mix 
door assembly 109 is installed to the unit case 102 
through the damper sheet 143, even if distortion is gen- 
erated at the unit case 102, the distortion of the unit 

30 case 1 02 is suppressed by the damper sheet 143. This 
improves the reliability of the slide mechanism of the 
mix door assembly 1 09. 

[0065] While the present invention has been 
described in the preferred embodiments, it is to be 

35 understood that the invention is not limited thereto but 
may be otherwise variously embodied without departing 
from the sprit of the invention. 
[0066] For example, the mix door may not be 
formed into arc-shape toward the air flowing direction, 

40 and it may be fbrnied into a flat shape or into a reverse 
arc-shape in some cases. Further, the slide mechanism 
may be property redesigned according to the modifica- 
tion of the pinion gear and tiie rack. Furthermore, it will 
be understood that a plurality of partition plates may be 

45 an^nged in parallel in the air mixing region and that a 
plurality of.mix doors may be independently disposed at 
an upstream side of the partitioned air mixing region. 
Even in this case, the steps for assembling the air con- 
ditioning apparatus are largely decreased t?y employing 

50 the detachable mix door assembly 

[0067] Furthemiore, the evaporator and the heater 
core may be arranged so that tiie heater core in a lying 
(horizontal) posture is located above the evaporator in a 
lying horizontal) posture, and the mix door assembly 

55 may be installed between the evaporator and the heater 
core so that the mix door can slide in a generally hori- 
zontal direction. 

[0068] Furthenmore, it will be understood that the 
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installation of the mix door assembly is not limited to an 
insertion method through the opening tonned at the 
side wall of the case and may be freely installed to the 
case. For example, the mix door assembly may be 
installed to the case when the divided two case mem- 5 
bers are assembled into the case. Further, the mix door 
assembly may be sandwiched by the cooler unit and the 
heater unit which are independently assembled. Even 
when the mix door assembly is made to be adaptable to 
various arrangements, it can ensure a performance in w 
assembly operation and decrease the production cost 
Further, the mix door assembly can ensure a high flexi- 
bility in adaptation to various air conditioning appara- 
tuses. Additionally, since the mix door assembly can 
ensure a stability in slide movement Independently, the 75 
reliability of the operation of the air conditioning appara- 
tus Is improved. 

[0069] Furthermore, it will be understood that appli- 
cation of the mix door assembly is not fimited only to the 
air mixing door, and may be adapted to various doors, 20 
such as mode doors, and may be employed instead of a 
swing-type door. 

[0070] The contents of Applications Nos, 2000- 
72415 with a filing date March 15, 2000 and H11- 
294510 with afiling date October 15, 1999 in Japan are 
hereby incorporated by reference. 

Claims 

1. An air conditioning apparatus for an automotive 30 
vehble, comprising: 

a case; 

a heater core installed in said case; and 
a mix door assembly detachably installed in 35 
said case through an opening formed at a side 
wall of said case, said mix door assembly vary- 
ing a ratio of a quantity of air passing through 
said heater core and a quantity of air bypassing 
said heater core, said mix door assembly com- 40 
prising 

a housing, 

a mix door installed to the housing, 
a slide mechanism installed to the housing, 45 
the slide mechanism receiving a rotational 
force and sliding the mix door with respect 
to the housing according to the received 
rotational force to vary the ratio. 

50 

2. The air conditioning apparatus as claimed in claim 

1 , further comprising a driving device which sup- 
plies the rotation force to the sDde mechanism, the 
driving device being installed to a side wall of the 
housing. 55 

3. The air conditioning apparatus as claimed in claim 

2, wherein the slide mechanism of said mix door 



assembly includes a pinion gear whose center is 
coaxially connected to a rotational axis of the driv- 
ing device and a rack fonned on the mix door, the 
pinion gear being engaged with the racic 

The air conditioning apparatus as claimed in daim 
3, wherein an opening is formed at a side wall of the 
housing, the pinion gear and the shaft connected 
thereto being inserted to the housing through the 
opening, and the opening being closed by a case of 
the driving device. 

An air conditioning apparatus as claimed in claim 1 , 
further comprising an evaporator for cooling air dis- 
charged into said case, the evaporator being 
installed in the housing of said mix door assembly. 

An air conditioning apparatus as claimed in claim 5, 
wherein the evaporator Installed In the case has a 
connecting portion including refrigerant inlet and 
outlet ports, the connecting portion being arranged 
to be connected to refrigerant line at the outside of 
said case. 

The air conditioning apparatus as claimed in claim 
1 , further comprising an evaporator for cooling air 
flowing in said case. 

The air conditioning apparatus as claimed in claim 

7, wherein a temperature sensor is protrudingly 
installed at a downstream surface of the evaporator 
through which air flows, said mix door assembly 
being arranged so as not to collide with the sensor 
when said mix door assembly Is Installed to and 
detached from said case. 

The air conditioning apparatus as claimed in claim 

8, wherein the housing of said mix door assembly 
has cutout portion which avoids said mix door 
assembly from colliding with the sensor. 



10. The air conditioning apparatus as claimed in claim 
7, wherein said case defines an air conditioning 
passage which is divided into a wanri air passage 
and a cool air passage at a downstream side of the 
evaporator disposed In the air conditioning pas- 
sage, tiie wami air passage being arranged so that 
air passed through the evaporator passes through 
said heater core, the cool air passage being 
arranged so that air passed through the evaporator 
bypasses said heater core. 

11. An mix door assembly detachably installed in a 
case of an air conditioning apparatus for an auto- 
motive vehicle, the case defining an air conditioning 
passage, said mix door assembly comprising: 

a housing having an opening which generally 
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corresponds to a cross section of the air condi- 
tioning passage: 

a door installed in said housing and partly clos- 
ing the opening, said door sliding in said hous- 
ing to change a closed portion of the opening; 
and 

a slide mechanism comprising a rack integrally 
formed on a surface of said door and a pinion 
rotatably supported to the side plates, the pin- 
ion being engaged with the rack, the pinion 
receiving a rotational force and sliding the door 
according to the received rotational force. 

12. The mix door assembly as claimed in claim 11, fur- 
ther comprising a damper member attached to said 
housing so as to be located between said housing 
and a housing supporting member of the case. 

13. The mix door assembly as claimed in claim 11, fur- 
ther comprising a position pin engaged with a 
recess formed at a side wall of the case. 



17. An air-mix door assembly installed In a case of an 
air conditioning apparatus for a vehicle, said air-mix 
door comprising: 

5 a housing comprising a frame and a pair of side 

plates, the frame defining an opening through 
which air flowing in the case passes; 
a door slidably supported to the side plates, 
said door sliding along the frame to change a 

10 closing portion which closes a part of the open- 

ing; and 

a slide mechanism comprising a rack integrally 
fonned on a surface of said door and a pinion 
rotatably supported to the side plates, the pin- 
15 ton being engaged with the rack and being 

rotated by receiving a rotational force to slide 
said door. 



20 



14. The mix door assembly as clamed in claim 1 1 , fur- 
ther comprising a driving device for rotating the pin- 
ion according to a command from one of a 25 
controller and a vehicle occupant. 

15. A method for assembling an air conditioning unit of 
an air conditioning apparatus for an automotive 
vehicle, the method comprising the steps ot 30 



preparing a mix door assembly which has been 
previously assembled by assembling a mix 
door and a slide mechanism including a pinion 
gear into a housing and by installing a driving 35 
device to a side wall of the housing; 
installing an evaporator and a heater core at 
predetermined positions in a case; 
inserting the mix door assembly into the case 
from an opening fonned at a side wall of the 4o 
case; and 

closing the opening of the case by a cover and 
fixing the cover to the case. 

16. A method for assembling an air conditioning unit of 45 
an air conditioning apparatus for an automotive 
vehicle, the method comprising the steps of: 



assembling a mix door, a slide mechanism, and 
an evaporator with the housing; so 
installing a heater core to a case; 
inserting the mix door assembly with \he evap- 
orator to the case through a case opening; and 
connecting a cover plate with the case to cover 
the case opening; and 55 
engaging a gear for transferring the rotational 
force generated by the driving device 23 to the 
slide mechanism. 
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(54) Air conditioning apparatus for vehicle 

(57) An air conditioning apparatus for an automotive 

vehicle is comprised of a heater core (4) and a mix door 
assembly (10) installed in a case. The mix door assem- 
bly is detachably Installed in the case through an open- 
ing formed at a side wall of the case. The mix door as- 
sembly is constituted by a housing, a mix door and a 
slide mechanism. The slide mechanism is arranged to 
slide the mix door according to a received rotational 
force to vary a ratio of wann air quantity and cool air 
quantity. 
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a method for assembling an air conditioning unit of an air 
conditioning apparatus for an autontotlve vehicle having as 
special technical feature a mix door assembly Inserted 
trough an opening at a side wall of a case. 
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An mix door assembly detachably installed 1n a case of an 
air conditioning apparatus for an automotive vehicle having 
as special technical feature that it comprises a housing 
having an opening which generally corresponds to a cross 
section of the air conditioning passage 
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A method for assembling an air conditioning unit of an air 
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4. Claim : 17 



An air-mix door assembly Installed in a case of an air 
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